1. Background {#sec71877}
=============

Emergency department (ED) is considered as the heart of the hospital ([@A21149R1], [@A21149R2]). Essentiality of provision of urgent, proper, and effective complex services makes ED a unique and important section of the hospital ([@A21149R1], [@A21149R3]). ED needs special organization to perform its tasks. Before implementation, all procedures of ED must be examined accurately. Under an effective management, the whole system might offer reliable services to patients ([@A21149R4], [@A21149R5]). Many patients are referred to the ED as the first part of hospital to assess and treat patients. Referred patients to ED usually needs provision of urgent aids; hence, proper perception of the situation by the staff is of paramount importance ([@A21149R4], [@A21149R6]). Moreover, Ministry of Health of Iran requires realization of minimum criteria by EDs of private and public hospitals before being eligible for practical assessments. Thus, failing to achieve these minimum criteria disqualifies the standard status of the hospital ([@A21149R7]). Many studies have pointed out decent facilities and provision of required equipment as essential factors of an ED for proper reaction to emergency situation ([@A21149R8]). On the other hand, efficient procedure design and reducing waiting time are other important factors for an ED ([@A21149R9]). Inefficiency of procedures at three stages of admission in the ED, provision of emergency services, and patient discharge is due to long waiting time in ED. Along with negative effects on improvement of patient's conditions, it results in development of negative attitudes toward ED and the staff. Long procedure of providing medical services to a patient in ED lessens the chance of other probable referrals for receiving the services and increases mortality rate and dissatisfaction ([@A21149R1], [@A21149R10], [@A21149R11]). Results by a study in the United States showed that overcrowded ED, caused by slow provision of services, limits the capacity of the ED and quality of the service. The study also pointed out a negative association between waiting time and patients' satisfaction with the services. That is, the higher the waiting time is, the poorer the quality of services would be perceived ([@A21149R12]). Proper time management in ED demands utilization of logical decision making ([@A21149R13]). Apparently, suitable facility architecture of the ED is an effective factor on waiting time. Regarding the absence of a study on the association between accesses to ED and waiting time, the present study aimed to investigate the association based on the time and physical indices, dictated by Iran Ministry of Health.

2. Objectives {#sec71878}
=============

The present study aimed to discover the association between physical access in ED and the waiting time before being served in Tehran hospitals

3. Materials and Methods {#sec71882}
========================

3.1. Settings and Participants {#sec71879}
------------------------------

In this cross-sectional study, the patients' records in EDs were investigated. A total of 240 samples were randomly selected from six hospitals: three public hospitals (Loghman-e-Hakim, Farabi, and Amir Alam) and three private hospitals (Resalat, Atieh, and Aban).

3.2. The Instrument {#sec71880}
-------------------

Two checklists were used for data gathering. The first one consisted of two parts: hospital and EDs information; and information of architecture and physical design of the ED, based the defined standards by the Ministry of Health ([@A21149R7]). The second checklist measured pace of emergency services provision and was used to compare the actual records and the dictated standards by the Ministry of Health.

3.3. Data Gathering and Analysis {#sec71881}
--------------------------------

This cross-sectional study was performed in 2011 in six selected hospitals in Tehran,, Iran. The hospitals were selected after consulting with the Ministry of Health, Treatment, and Medical Education. The criteria for selecting hospitals were as following: 1) having secured first-grade services certificate for two consecutive years; 2) having secured first-grade services certificate for ICU and CCU; 3) running quality improvement to promote the quality of the services and supporting pertinent research work; and 4) a running ED. Characteristics of the hospitals are listed in [Table 1](#tbl18321){ref-type="table"}. Patients who were referred to ED were included. Therefore, new patients replaced those removed from the study. Participants were selected orderly and randomly. Finally, 240 patients from six hospitals were recruited, while waiting time was obtained from their medical records. The sample size was calculated using the following formula:
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Where *r* is correlation coefficient, *α* = 0.05, and power = 80%.

Two aforementioned checklists were used for data collection. The checklist on hospitals and EDs had eight questions about general information of hospital and ED and number of referrals to the ED and triage ward. The checklist of architecture and physical design dealt with different aspects of location of ED in the hospital, access from outside, location of triage ward, access to triage ward, location of signs, access ways, and emergency exits. It consisted of 46 questions with five choices: quite bad, bad, not good not bad, good, and quite good that corresponded to 0, 1, 2, 3, and 4, respectively. The checklists were filled by the researcher at site.

The checklist on work procedure in ED consisted of two questions. Regarding delay time, 240 files (40 files per hospital) were randomly selected. Data on waiting time until first medical check and hospitalization term (interval between admission and discharge) was gathered from the patients' records. To ascertain validity of the checklists, they were presented to ten members of faculty boards of universities and managers of the hospitals with pertinent experience. According to Cronbach's alpha, reliability of the checklists was calculated at 0.92. Descriptive statistics were used for data analyzing (SPSS 18, SPSS Inc., Chicago, IL, USA). In addition, the interval between the admission to the ED and discharge from ED was measured in minutes. For describing access way and physical design of the ward, the Pearson and Spearman's correlation coefficients were used. To observe ethical codes in performing the study, the authorities were informed beforehand and the results were presented to the hospitals while keeping confidentiality of the information.

4. Results {#sec71883}
==========

Out of six hospitals, four had employed a bachelor of nursing in charge of triage, one had an emergency technician, and one did not run triage ward. EDs were located in the ground floor in three hospitals and outside the main building in three others. All triage staff had received required trainings ([Table 2](#tbl18322){ref-type="table"}). Furthermore, during the research period (spring and summer of 2010), Amir Alam Hospital with 1450 referral and Farabi Hospital with 70000 referral had the minimum and maximum number of patients, respectively ([Figure 1](#fig13779){ref-type="fig"}). Based on the results, mean score of the location of triage ward for the public and private hospitals was 2.33 and 2.53, respectively. The mean score for both groups of the hospitals was 2.43 out of 4. The association between the waiting time from admission through first medical check and location of triage in hospitals is presented in [Table 3](#tbl18323){ref-type="table"}. Correlation coefficients of the mean of waiting time (from admission through first medical check) and score of triage ward location in all hospital and private hospitals under study were 0.3 and 0.5 respectively (P \< 0.001). The coefficient for public hospital was not significant. In addition, mean score of access to triage ward for the public hospital was 2.66 and 3.33 for the private hospitals. The mean score for both groups of the hospital was 3 out of 4. The data regarding the association of interval between admission to first medical check with access to triage in hospitals is presented in [Table 3](#tbl18323){ref-type="table"}. Correlation coefficients of mean waiting time (from admission to first medical check) and score of access to triage ward in all hospitals, private, and private hospitals were 0.006, -0.03, and 0.12, respectively. P value shows no significant association between the two variables. Based on the results, mean score of access to triage ward in public hospital is 2.66 and 3.33 in private hospitals. The mean score for both groups of the hospital was 3 out of 4. The association between the waiting time from admission to first medical check and access to triage in hospitals is presented in [table 4](#tbl18325){ref-type="table"}. Correlation coefficients of mean waiting time (from admission to first medical check) and score of access to triage ward in all hospitals, private, and public hospitals were respectively -0.23 (P \< 0.001), -0.28 (P = 0.002), and -0.30 (P = 0.001). P value shows a significant association between the two variables. Based on the results, mean scores of access to triage ward in the public and the private hospitals were 2.44 and 2.76, respectively. The mean score for both groups of the hospital was 2.60 out of 4. The association between the waiting time from admission to first medical check and access to ED in hospitals is presented in [Table 5](#tbl18324){ref-type="table"}. Correlation coefficients of mean waiting time (from admission to first medical check) and score of access to ED in all hospitals and private hospitals were 0.35 and 0.50 (P = 0.001), respectively. In addition, the association was not significant for public hospitals.

![Number of Referral to Emergency Department in the Six-Month Period of the Study](ircmj-16-11-21149-i001){#fig13779}

###### The Global Characteristics of Reviewed Hospitals

  Type of Hospitals   Number of Hospitals' Beds   Evaluation Degree   General or Specialized              Referral
  ------------------- --------------------------- ------------------- ----------------------------------- ----------
  **Public**                                                                                              
  Amir Alam           227                         Usual A             General, Specialized in ENT         Yes
  Farabi              227                         Usual A             General, Specialized in eye         Yes
  Loghman             420                         Usual A             General, Specialized in Poisoning   Yes
  **Private**                                                                                             Yes
  Resalat             96                          Usual A             General                             Yes
  Atiyeh              96                          Usual A             General                             Yes
  Aban                96                          Usual A             General                             Yes

###### Specification of Hospitals and Emergency Departments in the Studied Hospitals

  Variables                                              Frequency (%)
  ------------------------------------------------------ ---------------
  **Location of Emergency Department In Hospital**       
  **Separate From the Hospital Main Building**           3 (50)
  **Inside the Hospital Main Building, Ground Floor**    3 (50)
  **Adjacent to Hospitalization Ward**                   
  Yes                                                    4 (66.7)
  No                                                     2 (33.3)
  **Triage in Charge Present in Emergency Department**   
  **Bachelor of Nursing**                                4 (66.7)
  **Health Assistance**                                  0 (0)
  **Emergency Technician**                               1 (16.7)
  **Physician**                                          0 (0)
  **No Triage Service**                                  1 (16.7)
  **Trained Triage Nurse**                               
  Yes                                                    6 (100)
  No                                                     0 (0)

###### Waiting Time and Access to Triage Ward in the Studied Hospitals

  Title                                                               Mean Interval Between Admission and Receiving First Medical Attention, min   Mean Score of Physical Location of Triage Unit   Correlation Coefficient   P Value
  ------------------------------------------------------------------- ---------------------------------------------------------------------------- ------------------------------------------------ ------------------------- ----------
  **Public**                                                          5.4                                                                          2.33                                             0.1                       0.27
  **Private**                                                         4.83                                                                         2.53                                             0.50                      \< 0.001
  **Total**                                                           5.11                                                                         2.43                                             0.3                       0.001
  **Distribution of Waiting Time and Accessibility of Triage Unit**                                                                                                                                                           
  **Public**                                                          5.4                                                                          2.55                                             0.12                      0.17
  **Private**                                                         4.83                                                                         3.33                                             0.03                      0.72
  **Total**                                                           5.11                                                                         3                                                0.006                     0.92

###### Distribution of Waiting Time and Access to Triage Ward in the Hospitals

  Hospital      Mean Waiting time (Admission to first Medical Check)   Mean Score of Triage Ward Location   Test    
  ------------- ------------------------------------------------------ ------------------------------------ ------- ----------
  **Public**    90.8                                                   2.66                                 -0.30   0.001
  **Private**   94.6                                                   3.33                                 -0.28   0.002
  **All**       92.7                                                   3                                    -0.23   \< 0.001

###### Distribution of Waiting Time and Access to Emergency **department**in the Hospitals

  Hospital      Mean Waiting Time (Admission to First Medical Check)   Mean Score of Access to Triage Ward Location   Test   
  ------------- ------------------------------------------------------ ---------------------------------------------- ------ ----------
  **Public**    5.4                                                    2.44                                           0.10   0.27
  **Private**   4.83                                                   2.76                                           0.50   \< 0.001
  **All**       5.11                                                   2.60                                           0.35   \< 0.001

5. Discussion {#sec71884}
=============

Six hospitals (3 publics and 3 privates) were studied for access to ED and its association with waiting time for the patients. The mean score of ED location in the hospitals was 3.13 ± 0.67. The mean score of triage location in the hospitals was 2.43 ± 0.95. The mean score of access to ED was 3.00 ± 0.89. Finally, mean score of access to ED was 2.74 ± 0.56. Correlation coefficient for association of the mean of interval between admission and first medical check with score of triage ward location for all hospitals and the private hospitals were 0.3 and 0.5, respectively (P \< 0.001). The association for the public hospital was not significant. Correlation coefficient between mean interval, from admission to first medical check, and score of access to triage ward for all the hospitals, public hospitals, and private hospitals were 0.006, -0.03, and 0.12, respectively, however, none of the association were significant. Correlation coefficient between mean interval, from admission to first medical check, and score of access to triage ward for all the hospital, the private hospitals and the public hospitals were -0.23 (P \< 0.001), -0.28 (P = 0.002), and -0.30 (P = 0.001), respectively. The data showed significant association between waiting time in ED and score of access to triage ward. Correlation coefficient between mean interval, from admission to first medical check, and score of access to ED for all the hospital and the private hospitals were 0.35 and 0.50, respectively (P \< 0.001). Regarding the public hospitals, the association was not significant. The present study revealed that mean waiting time to receive first medical care for the public and private hospitals were 5.4 and 4.84 minutes, respectively. In addition, mean of the patients' stays in ED in the public and private hospitals were 90.8 and 94.6 minutes, respectively. In this way, waiting time was longer in the private hospital than in the public hospitals. Shirani et al. conducted a comparative study on medical emergency system in Germany, France, the United States, Australia, and Iran. They assessed variables such as general organization of emergency system, human force, communications, transportation, training the staff, and public trainings. The comparison took economic as well as social conditions and available facilities into account and proposed an emergency medical system model for Iran ([@A21149R14]). Jalili surveyed patients waiting time in ED for selected hospitals in Tehran, which were affiliated to Welfare State Organization. The survey focused on five elements including the waiting time from triage to first medical intervention, waiting time for diagnostic measures, time from completion of diagnosing to re-examination, time from re-examination to secondary medical intervention, and time from completion of secondary medical intervention to discharge from the ward ([@A21149R15]). The role of pace and quality of services of children ED in a clinic affiliated with Iran University of Medical Sciences was the subject of Tabibi et al. who measured waiting time, provision of the services, and satisfaction with the services and compared the results with international standards ([@A21149R16]). Furthermore, the results showed significant association of interval between admission and first medical check with location of triage in the private hospitals (P \< 0.001). Regarding the public hospitals, the association was not significant, which was consistent with O\'Connor ([@A21149R17]). As found by Cheraghi et al. mean of waiting time was reduced by running triage ward. Cheraghi et al. stated that mean waiting time, from triage to discharge from ED, was 73.1 minutes ([@A21149R18]). The results demonstrated significant association between access to triage ward and waiting time in ED for all the studied hospitals. This is consistent with Lambe et al. ([@A21149R19]). They argued that waiting time was highly changeable as 5% of the patients spent 49 minute or longer in triage ward for receiving service. Both studies confirmed that triage ward was effective on stay time in ED. Moreover, the interval between admission to first medical check had no significant association with access to triage ward. This was in contrary to Ardagh et al. ([@A21149R20]), who argued that fast triage service reduces waiting time for first medical check. Apparently, access to triage ward and provision of triage service at entrance to ED affects total spent time in ED, but our results showed that waiting time in triage was not effective in providing services faster. Majority of the referrals to EDs of the hospitals needed medical attention; hence, the long waiting time is not defendable and is in contrary to the executive guidelines of optimizing ED. Generally, the type of the hospital (private or public) is an effective factor in the waiting time ([@A21149R21]). In addition, our results showed positive and significant association between access to the facilities and waiting time in the private hospitals. However, this association was not significant in the public hospitals. There is a need to review national standards regarding waiting time for receiving medical services in ED. Evidently, Ministry of Health, Treatment, and Medical Education is in charge of health system. Therefore, the Ministry needs to take measures to lead the managers of ED toward improvement of internal affairs, based on specific conditions and facilities. Clearly, this entails training the staff and informing the referred patients to ED. Moreover, the measures require support from middle and top managers of hospitals to achieve favorable results. Moreover, improvement of triage service and waiting time for the services in ED depends on reviewing work procedure in the EDs.
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